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T o 
My Singular good Friend 
M Wart Bavitey, 


Mariner, and a lover of 
the Mathematics. 


Worthy Sir, 


* 


Aving diligently inquired, the 
reaſon of the projeftion of the 
Sphere into plaine, as the ground 
of all Mathematic Inftr#+ 
ments ( the making whereof in 
Metall i my Trade and Live- 
la bod) and compared the ſeverall manners ; I 
found none ſo genmnine, ſimple ,cafie,and manifoldly 
uſe full as is the Hor1z.0mtall ; which lively re- 
preſenteth the Globe reflified to ſome certaine 
elevation, and naturally performeth the aſes 
thereof. And having likewiſe comparedthe ſe- 
verall Quadrant i. and pocket Inſtruments hit her- 
to made, and finding them all pieced up with ma- 
” ) wnnaturall ard forced lines and diviſions,pre- 
ſuppoſing an exatt diligence both in the Calcula- 
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Po — —— —— vm. DAS 2 Aa. as * 
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The Dedication, 
tor, and in the wer man; aud yet the 12 — 
difficult, troubleſome, and tedious : 1 bet banght 
wy jo whether out of the Mori x ont al projection 
I mighs not by ſome ſmal alteration frame a Ona- 
drant, that might remedy the defects of all the 
Inftrn merts, and that with greater eaſe 
and certainty, And having by the help of God 
happily attained my deſired iment, my many re- 
ſp*#s repreſented you under whoſe Approbation 
and Patronage I might ſend owt into public 
view thu 7 new Quadrant, with the many Uſer 
thereof ; as being one to whom I fand 5 fer 
your love aud manifold favours to mee both at 


Sea in divers Voiages , and at lang; ad- 
through your tkill in the Mathematical" Sciet- 


ces art able to judge and patronize the fre ate 


tempti of 
Your affect ionately 


devoted Servant, 


C. B. 
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THE 


Deſcription of the Quadrant, 


and the parts_thereof. 


ie limbe of the Quadrant divi- 
RH ded into 90 Degr. repreſen- 
| = tcth the Horizon. 

That fide of the Quadrant 

where the Sights are, is the 

| Meridian, or XII a Clocke 

line, unte which is joyned the ſcale of Moneths 

with every fift Day , untill they grow 

fo little toward the Solſticeas, that they 

+ cannot bee diſtinguiſhed. This ſcale. hath five 

Rowes , the midſt whereof hath the very 

ſame diviſions which are on the Meridian line: 

The two next on both ſides are for the parts of 

the Moneths, which in the two qutermoſt 

Rowes are noted by their firſt Letters. 

The other fide ot the Quadrant hath on it the 

ſcaleof Altitudes above the Horizon. | 
The ſhort Arching lines within the Quadrant + 

beſide the Meridian, ate Houre · lines, noted by 

their Figures, both for the forenoone, and after-, 

49 neon; 


of 


(2) 

Noon ; and balfe Houre lines: each halfe bhourt 
containing 30 min. of an hour, orDeg.7*. 30 
Of theſe Horary lines, thoſe which ſerve inthe 
morning before the Sunne is full Eaſt, or in the 
evening paſt the Weſt, (which is oneh in Sum- 
mer halte yeare ) are reverſed, And all the Hour 
lines are noted with two Figures ; whereof 
the upper next the Center and ſcale of Alti- 
tudes, ſerve for the afternoen ; and the loyer 
for the forenoon. The two Arches which eroſſe 
the Houre lines, and meet at the beginning of 
the Morizon and ſcale of Altitudes , are two 
Quarters of the Ecliptic , and are divided into 
90 Degr, a piece, in which are noted the XII 
Signes by their proper Characters, namely on 
the upper next the Center are V N & 
SMN m, the Summer or Northerne Signes: 
and on the lower next the Horizen are = m 7 
4 wy 22 X, the Winter or Southerne e 
contain 30 . a piece. This is the Cir- 

cle - rhe debe motion. 
e long Arches, which beginning at the 
Scale of mon in the Meridian dea the 
two Quarters of the Eeliptic, crofle all the 
Houre lifes , are the parallels of Declination, 
or the Semidiurnall Arches of the Sunne; the 
middlemoſt of which is the Equinectiall, the 
outermoſt above is the Trepick of S, and the 


outermoſt below is the Tropick of M: although 
= | between 
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between the Equinoctiall and each Tropick 
Ianumerable paratlels ate underſtood to be con- 


ure 

0. | tained, yet thoſe which are in the Inſtrument 

the dravrne, at every ſecond ee of Declinari- 

he on, may be — eg the eye in traci 

m- out an imagi | every point gi 
he Soak J pO 


ven inthe 8. — —— , 

i every tent are 
| for Min on ſake 1 er 
than the reft, and all the Summer cls at 
the Eaſt and Welt line are continued reverſedly 

* back unto the Horizon. 

Note that upon the right eſtimation of that 
imaginary |, the manifold uſe of this 
Inſtrament doth eſpecially rely; becauſe the 
true plate of the Summe all that day is in ſome 
part or point of the ſame Circle. 

And note that in this Inſtrument, the direct 
Horary liney, and parallels before their reverfi- 
on, ſhew the houre of the day like a direct 
South upright Diall : And the Arches of them 
reverſed ſerve like a direct North upright 
Diall. 

Uſe I. To finde the Declination of the Sun 
every day. 

Seek the day propoſed in the Scale of moneths 
very exactly, & mark upon what point it falleth 
in the middle Row of that Scale, or ( which is 
all one ) in the Meridian, for there is the Decli- 

„ nation 


' (4) 
clination of the Sunne from the EquinoRiall, 
— North or _ i, which if it inet di- 
recti upon a parallel, but in the ſpace between 
two, ſuppoſing each halte of — ſpace to 
containe 60 minutes, eſtimate with your eye 
proportionally what minute the point giveth, 
Example 1. What is the Sunnes Declina- 
tion upon Novemb. 13 ? the day will fall in the 
ſpace after 30 Degrees, from the EquinoRiall 
Southward, about 36 minutes: Wherefore the 
Sunnes Declination is 20. 30 South. 

Example 2. What is the Sunnes Declinati- 
on upon anguſt 19? the day wil fal in the ſpace 
after 8 Degrees, from the Equinoctiall North. 
ward, one Degree and about 40 minutes: 
Wherefore the Suns Declination is 9. 40. 
North. 

Note that the Declination thus found is to 
be kept in minde all the day. 

Uſe II, To finde the Semidinynall Arch, or 
parallel Circle in which the Sunne moveth eve- 


Secke out the true point of the Sunnes De- 
clination upon the Meridian by Fe I: then 
from that point by the eſtimation of your eye, 
trace out an imaginary parallel: which when it 
commeth to the Eaſt and Weſt line C as in all 
Northerne parallels it doth ) is to bee reverſed 
unto the Horizon or Limbe at the ſame proper- 
tio c 


($) 
tionable diſtance as before. This operation re- 
quireth exact diligence. 

Uſe III. To ade the time of the Sunes Ri- 
fing and Set ting every day. 

Scek out the imaginary parallel, or Semidiur- 
nal Arch of the Sun for that day by Ye I/, and 
marke where it meeteth with the Horizon; 
for that is the very point of the Suones xiſi 
and ſetting, and the Hour-lines on both ſides o 
it, (by proportioning the diſtance reac 
according to 30 minutes for halte an houre) 
will hew the time of the Sunnes rifing and ſet- 
ting. 

Thas at Londen, Novem, 1 3. the Sun will 
be found to riſe at 9 min. before 8, and to ſet at 
9 min, after 4. Alto Auguſt 19, the Summe will 
be found to riſe 12 min, atter 5. and te ſet 12 
min. befor 2 7. : 

Uſe IV. To finde the Suns Amplitade, Or- 
tive and Occaſive : that is, how many Degrees 
of the Hori1z.on the Sunne riſeth and ſetteth 
from the true Eaſt and Weſt points every day. 

The imaginary parallel of the Sunne, toge- 
ther with the time of the Sunnes riſing and ſet- 
ting, ſheweth open the Horizon the Degree of 
his Amplitude from Eaſt and Weſt, which in all 
the Northerne parallels is on the North ſide, 
and in the Southerne on the South fide. 


I bus at Lenacn, Novem, 13, the Amypl. Ort. 
will 


1 


(6) 
will be found 34 Degreees. Alſo Ang. 19. the 
Ampl. Ort. will be found . 9 
Vie V. To findthe Length of every day and 


nig bt. 

the houre of the ſannes-ſetting , and 
you ſha] have the Length of the day: or double 
the houre of the ſunnes - riſing, and you ſhall 
have the Length of the night. 

Uſe 6. To know the reaſon and manner of 
ah Increaſing and Decreaſing of the Dajes 
d Nights throughout the whole yeare. 

When the Sanhg is in the Equinoctial, it ri- 
ſeth and ſetteth at 6 a Clocke : But if the 
Sunne be out of the Equinoctial, declining to- 
ward the North, the Interſe&ion of the paral- 
lel of the Sunne with the Horizon is before 6 
inthe morning, and after 6 in the eving; and 
the Diurnall Arch greater than 12 houres, and 
ſo much more great, the greater the Northerne 
Declination is. Againe, it the Surme be decli- 

ing toward the South, the Interſection of the 
lof the Sunne with the Horizon is after 

s in the morning, and before 6 in the evening ; 
and the Diurnall Arch leſſer than 12 hours, and 
by ſo much leſſer, the greater the Southern De- 

2 2 is. 


And in thoſe places of the Ecliptic in 
which the Sunne moft ſpeedily changeth his 


Declination, the Length alſo of the day is moſt 
B altered 3 


(7) 
altered; and where the Ecliptic goeth moſt 
parallel] to the Equinoctiall, changing the De- 
clination ſlowly , the length of the day is but 
little altered. As for Example ; When the Sun 
is neare unto the Equinoctiall on both ſides, the 
dayes Increaſe and alſo Decreaſe ſuddenly and 
apace; becauſe in theſe places the Ecliptic 
inclineth to the EquinoRiall in a manner like 2 
ſtraight Line, making ſenſible Declination, 
Againe, when the Sunne is neare his greateſt 
Declination, as in the height of Summer, and 
the depth of Winter, the dayes keep for a 
good time, as it were, at one ſtay ; becauſe in 
theſe places the * is in a manner 
lel to the Equinoctiall, the Length of the day 
differeth but little, the Declination ſcarce alte- 
ring ; and becauſe in thoſe two times of the 
yeare, the Sunne ſtandeth as it were ſtill at one 
Declination, they are called the Summer Sol- 
ſtice, and Winter Solſtice, Wherefore wee 
may hereby plainely ſee , that the common 
received opinion , that in every moneth the 
dayes doe cqually increaſe, is erroneous. Al- 
ſo wee may ſee, that in parallels equally diſtant 
from the Equino&iall , the day on the ene 
fide is equall to the night on the other fide. 

Uſe VII. Totake the beight of the Summe 
above the Horizon, 

Hold the edge of the Quadrant againſt the 
; | Sunne, 


(8) 
Sunne, ſo that the Sunnes Ray or Beam may 
at once paſſe through the hole of beth the ſights; 
then the thread with the Plummet ſhew 
the Sunnes Altitude. | 

Uſe VIII. To finde the Houre of the day, er 
what a clock it is. 5 
Having the imaginary parallel or Semidiur- 
nall Arch of the Sunne, already found and 
conceived in your minde by ſe II, take the 
Sunnes height above the Horizon, then ſtretch- 
ing the thread over the ſcale of Altitudes, ſet 
the Bead to the Altitude found , move your 
thread untill the Bead exactly falleth upon the 
imaginary parallel, for there is the houre 
ſought ; and that is the true place of the Sun 
in the Quadrant atthat time ; to bee eſtimated 
upon the Horary lines, either direct, or rever- 
ſed, according as the parallel is. 

Uſes IX, To finde the Sun.es Azwumith | 
or Horixantall diftance from the foure Cardi- 
nal points, 

The Bead being ſet to the houre of the day, 
as was ſhewed in the Vſe next before, the 
thread (hall in the Limbe cut the Eaſt or Weſt 
Azaymith ; that is, hew many Degrees of 
the Horizon the vertical] Circle in which 
the Sunneis, is diſtant from the Eaſt and 
Weſt points: The complemeut of which 

number giveth the Azumith from the South 
e Meridian 


a 
* 
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Meridian, if the Bead fell in the right paral- 


lels ; But if the Bead fall upon the reverſed 


parts; the Azumith is'to be accounted from tha 
North Meridian, 

Uſe X. To finde the Meridian Altitude of 
the Sanne every day. 

Stretch the thread over the Meridian , 
and ſet the Bead to the true Declination of 
the Sunne therein; then apply the thread to 
the ſcale of Altitudes ; and the Bead (hall give 
the Meridian Altitude ſought. 

Ule XI. To finde at what time the Sam 
commeth to bee full Eaſt or Weſt every day in 
Summer. 

This is ſhewen by obſerving at what houre 
the imaginary parallel meeteth with the Eaſt 
and Welt line, at which it beginneth to re- 
verſe. 

Ufe XII. To finde how high the Sume i 
above the Horiz.on at any houre, every day. 

Set the Bead to the point in which the ima- 
ginary parallel of that day croſſeth the houre 
given: then applying the thread to the ſcale of 
Altitudes , . upon what Degree the Bead 
fallethi; the ſame Wall bee the Altitude of the 
Sun required. * 

Uſe XIII. To finde how high the Sunne uu 
being in any Azumith aſſigned every day : and 
alſe at what houre. | 


by (19) 

Set the Bead tothe point in which the ima- 
ginary el of that day croſſeth the Azu- 
mith aſſigned ; There alſo ſhall bee the houre 
ſought : Then applying the thread to the ſcale 
of Altitudes, marke upon what Degree the 
Bead falleth ; The ſame ſhall be the Altitude of 
the Sun required. 

Theſe two laſt Uſes ſerve for the Delinea- 
tion of the ordinary Quadrants, as that of 
Gemma Friſius, Munſter, Clavia, Maſter 
Gunter, &c. and alſo of Rings, Cylinders, and 
other Topicall Inſtruments; and for the find- 
ing out of the houre by a mans ſhadow, or 
by the ſhadow of any Gnomon, ſet either per- 
pendicular, or elſe parallel to the Horizon, 

Uſe XIV. To finds the Sus ue Longitude, 
or place in the Ecliptic. 

The imaginary parallel of the day being ex- 
actly traced will cut in the Ecliptick the Signe 
and Degree wherein the Sunne is; and note, 
that each ſemicircle of the Ecliptic is doubly 
noted with Characters of the Signes; the firſt 
and third Quarters goe forward from the E- 
quinoctial point unto the Meridian, containi 
TT SIn& Am : the ſecond and fourt 

rters goe backe from the Meridian unto 

the Equinoctiall point, containing 5 N ne 
& vw» . | 
But becauſe neare unto both Tropicks 
(namely 


> A 
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mely from Hay 11, to Jul 
bog of Sommer und rom ovember 
to a 


14 


lac 
25 iſhed with any certainty, worke ac. 
pee” 2 to this fourc-fold Rule following. 

1. Before Jae 10, out of the of 
dayes from May o, ſubduct 11 : the remains 
ſhall be the Degrees of It + thus for Jam 3, 

becauſc there is all A ay and three dayes of 
Jon) ſay 34—11=33 A, the place of the 
ne 


2. After Jane 10, out of the Number of 
dayes from June o,, ſubduct 10: the remains 
ſhall bee Degrees of S: thus for Jay 3, ſay 
33—1Ie=23, S, the place oſ the Sun. 

3. Before December 13, out of the Num- 
ber of dayes frem November o, ſubduct 133 
the remaines ſhall be Negrees of 7 - thus for 
December 3, ſay 33—13=20 2, the place of 
the Sun. 

4 After December 13, out of the Number 
of dayes from December ©, ſubduct 13: the 
remaines ſhall be Degrees of : thus for 74 
22 3, ſay 34—13=21 W, the place of the 

unne. 


Uſe XV. To find the Suns Right Aſcenſi- 
on every day, 


* 


5 
- Having by 1ſ½ X17.” found the place of the 
Gove tn the Ecliptic, mark diligently upon 
what houre, and as neare as you can eſtimate 
what minute it falleth, cennting the boures 
in the firſt and third Quarters of the Ecliptic, 
from the Equino&iall point; but in the ſecond 
and fourth Quarters, from the Meridian : and 
adde thereto in the ſecond Quarter ſue hours, 
inthe third twelve honres, and in the fourth 
ighteeh houres : ſo ſhall you have the Sunnes 
Right Aſcenſion, not in Degrees, but in time, 
which is more proper for uſe. 0 
Example, in & 6. the Sunnes Right Af 
cenfion will bee eight houres , one halks and 
about three minutes that is H': 8: 33. min. 
reckoning 30 for halte an houre. 
Uſe XVI. To find the Houre of the Night 
the Starres. 

For this, I have ſet a little Table of five 
knowne Stars diſperſed round about the Hea- 
vens, with their Declination and Right Aſ- 
cenſion for Az»o Dom. 1650. Namely the left 
ſheulderof Orion, noted O. The heart of the 
Lion, noted A. Arcturut noted A: the Vul- 
ture volant, noted V. The end of the wing of 
7 egaſus, noted P. 


The 


= 
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be Table. 
F Becher. L Tec. IT, 

1352.59 . NjR5 6,5 


p — — fore ws oy 
for tue houte of the Day by the Funne. Se- 
condly', out of the Right Aſcenſion of the 
Starre; the Right à ſcenſiom of the Sun 
the remai how long time from the 
Noone the ſame Starre-commeth into 
the Meridian. Laſtly;if the Starre be nat yet 
come to the Meridian, out of the houre of 
the Statres comming into the Meridian, ſub- 
duct the houre of the Starte: but if the Star 
be * the Meridian, adde both the houres to- 
gether ; ſo ſhall you have the true hente of 
the Night. . 

Note, that if the hours out of which you are 
to ſubduct bee leſſer than the other, you muſt 
adde unto them 24. 9 | 
Uſe XVII. To'finde om the Meridian- 
Line upon any Hoyiz om plaine. | 
About the middle of your plaine deſcribe 
a Circle; and in the Center thereof erect a 
B ſtrajght 
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ſKeaight we Sigg perpendicularly, When 
the Sanne h, note ＋ N the! 
Circle which the ſhadow of the Wird cut 
teth , which I therefore cal the 

and inſtatitly by Y/e IT. {eeke the 

ztimith from the South or orth : * in 
minde. Then from the ſhadow poitit, our 
obſervation be in the c noon, TEC 

on the citele an Arch et t 

kept in minde, that wiy the Sunne mdveth, 
if the Azumith bee South : Os the - contrary 
way if it bee North; But if your obſervation 
bee inthe aſternoone, reckon the Noth A 
zumith that way the — ha Lowe the 
South Azumith he contrary wy Ave 

and the center, protratt a 2 the 
Meridian line fought - Which you: may-note 
with S. at the South end- and with N. the 
North end. 

You may alſo note the point of the Gireie 
Diametrally : oppeſite to the ſhadow: paint 
with O, becaule it is the Arumith plate of 
the Sun, at the moment af yout obſcs vation. 

Uſe —— To fs the PEE 
vy Wall or 

The — (becauſe the Vixgneetcall 
Needle is apt to be drawne awry,) willbe h an 


Inſtrument made in this manner. . 
dreck 


- 
. 


—— each — —.5— inte — (8, 
every ant into go ees, begin- 
ning at «Ap T and A, beth wayes ; the 
farſt/Quad. beginning on the left hand of T. the 
ſecond Qgadrant on the right hand: the third 
Quadrant above it toward A: And laſtly, the 
fourth Quadrant. And in the Center erect 2 
Wier at right Angles. bu, 
The ule of this Inſtrument. Apply thelpog 
ſide ot the board next T to the Wall when the 
duone ſhineth upon it, holding it parallel to the 
Herizon, that it may repteſent an Horixontall 
plaine. Marke what Degree the ſhadow of the 
Wyer cutteth in the Circle ; and inſtantly ſeek 
the Sunnes Azumith, either South or North: 
Reckon it on the Circle from the ſhadow to 
the Meridian, as was taught in the %% next be- 
fore, noting that end with the Letter ce 
to that of the Azumith : as if the Azumich bee 
South, note it N. and the oppoſite end 88 
if the Azumith bee Nerth, note it S, and the 
te end N;: whereby allo you have che 
and Weſt ſides-: So ſhall the Arch $A. 
B2 or 


" (a9 


or N A. give the Declination of the plane! 
amd the point A, the coalt or quarter into which 


it is. 


Example, June 2 in the forengone,ap ying 
the inſtrument to a wall, I found the W. 


in 23 Degr. of Quadr. 2. and the height of the 
Sanne was 26 ecs , whereby I found 
the Azumith to be North $4 Degr. which rec- 
koned from the ſhadow againſt the Sunne, fell 
ppen 61 Degr. in Quad. 1. for one end of the 
Meridian; and the Oppoſite end, which is N. 


upon 61 Degr. in 3. And A was on the 


Eaſt ſide of N. Wherefore the Declination of 
that Wall is 61 Deg. from the North Eaſtward. 

Ule XIX. To fade the Declination f an up- 
right Wall by ksowing the time of the Funes 
comming 10 it, or leaving it. Aud contrariwiſe, 
the Declmation of anwpright wall being known 
to finde at what time the Sunne will come into 
its | 
Becauſe the Declination of a plain is an areh 
of the Equinoctiall intercepted betweery the 
Horizortall ſectionof the plaine : and the Eaſt 
or Welt points: Or elſe ( which is all one) be- 
tweenthe Meridian, and A, the 4x of that Ho- 
rizontall ſexion. Watch till you ſee the Center 
ef the Sunne juſt even with the edge of the 
Wall: then inſtantly take the Sunnes Azumith 
from Eaſt or Weſt, by X/e IX. the ſame is the 
Declination of the wall. Like» 


„ } 

Likewiſe if the Declination be given, rec- 

kon it upon the Limbe of your Quadrant from 

the Eaſt and Weſt point; and the thread being 
applyed to the end of that Arch,ſhal inthe Suns 
imaginary parallel for that day, cut the houre 
and time deſired. | 

Uſe XX. Certaine advertiſements neceſſu> ® 
ry for the uſe of the Onadrant in the mghe. 

la which Queſtions as concerne the night, 
or the time before Sunne · riſing, and after Sunne 
etting, the inſtrument repreſenteth the lower 
Hemiſphere, wherein the Southern Pole is ele- 
vated. And therefore the ſparellels which are 
above the Equinectiall toward the Center, ſhall 
te forthe Sontherne or winter parellels : and 
thoſe beneath the Equinoctiall, for the Nor- 
therne or Summer parallels : and the Eaſt hall 
be counted tor Weſt, and the Welt for Eaſt ; 
altogether contrary to that which was' before, 
when the Inſtrument repreſented the upper 
Hemiſphere. 

Uſe XXI. To fade how many Degrees the 
_ is under the Horizon at any time of the 
night. 

Tonk the Declination of the Sunne for the 
day propoſed by Xſe I. and at the ſame Decli- 
nation on the contrary fide of the [EquinoRiall 
imagine a parallel for te Sunne that night; and 
marke what point of it is in the very boure and 

minute 


It i commonly bel i that Twilight is ſo long 
a che Summe is not mot e then 18 degrees, ur 
der the Hoxixon, the queſtion ther is, 
what time the duane cometh to ba 18 Degree 
Scekthe Sunnes declination for the time pr 
poſed, and at the ſame declination, ou the cor 


fide of the Equinoctiall. imagine a pa 
fel for the Sunne that night: then ſet the ben 
at 18 degrees in the ſcale of Altitudes ; and car 
xy the thread about till the bead fall upon thi 
imagined paralell: for there ſhall be the hou 
or time ſought. | 

And in this very. manner you may find thi 
time or howre of the night at any ather depteſſ 
on of the Sunne under the Horizon. 
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